Delivery of rapamycin by PLGA nanoparticles enhances its suppressive activity on dendritic cells.
The purpose of this study was to evaluate the effect of rapamycin delivery by poly (D,L-lactic-co-glycolic acid) (PLGA) nanoparticles on the maturation of dendritic cells (DCs). DCs were generated from mouse bone marrow and exposed to particulate and soluble rapamycin without any additional treatment, or with pre- or posttreatment with lipopolysaccharide (LPS). Annexin V-FITC/PI staining was performed on DC cultures to assess the viability of DCs during study. Surface phenotype of DCs was characterized for the expression of maturation markers, that is, MHC class II, CD86, and CD40 by flow cytometry. Cell culture supernatants were analyzed for the production of TGF-beta, IL-12, and IL-10 cytokines using sandwich ELISA method. DCs from Balb/C mice were cocultured with T cells from C57BL/6 mice and allogenic mixed lymphocyte reaction was assessed by [3H]-Thymidine incorporation. Unlike free rapamycin that has shown little if any effect on the expression of maturation markers in immature DCs, PLGA encapsulated rapamycin decreased the expression of all maturation markers under the study, that is, MHC class II, CD86, and CD40, significantly. LPS pre- or posttreated DCs demonstrated decreased expression of MHC class II, CD86, and CD40 in the presence of soluble or encapsulated rapamycin. The cytokine secretion profiles revealed high levels of TGF-beta and very low levels of IL-10 and IL-12 production. Rapamycin in soluble or encapsulated form significantly inhibited mixed lymphocyte reaction in DCs. The inhibitory effect of rapamycin on the maturation of DCs with respect to DC phenotype, cytokine production, and functional effects on the proliferation of T cells was significantly increased by PLGA delivery.